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DESIGNAT ION CAUSE END ITEM CRIVICALITY
1480 0 VERNIER} HOOL ; CONTINUOUS 10V " DESIGN FEATURES
COARSE CONT IRODUS SIGNAL. Coagse | LTUTT CETTUMES
SUITCH arY-t COARSE Witt BE
PN COMMAND'S , SELECTED IN . THE VERNIER/COMRSE Suttey |s a TOGGLE - ACTUAYED SWIICH, [ypE
Hs2Imr-23 GPC, IF 1N NS2T7-23, QUALIFIED 1O MIL-S-83731.
CAUSE(S): VERRIER ARM
(1) suilcy WiLL RESPOND N REPRESENTATIVE SUiTCHES AND ACTUAYORS WERE LIFE TESTED fQR
SHORT SHLE INSTEAD SRMS USE,
CIRCUIY, Uf ViRKIER. .
COuLD Ccef THIS TEST WAS coNDUCTED @y WOUNTING THE SWITCHES IN A
{2) POLE SUDOEN CHANGE REPRESEWTATIVE HAND GRIP FRAME. JESIING INCLUDED - RaNDOW |
FAILS TD TO COARSE WEN VIBRATION TO OVF LEVELS AND OPERATING LIFE TESIS To 10000
COARSE GRAIVING [N CYCLES (5000 BEFORE VIBRAT{ON AND SND0 POST - VIBRATION)
(1ov), VEANIER. CONTACT RESISTANCE, AND aciuafom OPEWATING FORCES. roR
SUITCH OPERATIOWAL CYCLES REFER 10 TABLE 13,
WORST CasE
---------- SOLDERED CONKECTTONS D THE SUITCHES ARE POTSED TO AffoAD
%:&tcuo SIRAIM RELIEF, AND PROMECT] M AGAINST SHORY CIrCull.
oM,
USENPECTED THE PROCUREWENT SPECIFICATION FOR IHE SWITCH INCLUDES THE
COARSE RATES. AEQUIREHENT FOR DPA ON SANPLES FRom EACH DELIVERED LDT.
UNANNUNC IATED .
CREW ACF oM
REQ,
REDUNDANT PATHS
REMAINING
WA
L
i
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SELECTED I
GPC. IF 1w
VERNIER ARM

COARSE INSIEAD
OF VERNIER,
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UHEXPECTED
HOTIOW,
UNENPECTED
COAMSE RATES,
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THE RHC | SUBJECTED 10 THE fOLLOWING ACCEPTANCE ENVIRONNEWTAL
SRU.

TESTING AS aN
O VIGRATION:
0 THERMAL:

|
LEVEL AND DURATION REFERENCE TABLE 1

+120 DECREES F 10 20 DEGREES F {12 WRS Pig
CYCLE) 2 CYCLES TOIAL .

THE REC IS TESIED AS PARY OF THE DIEISUBS'I'SHH; WHICH cows)sy
47,

OF ORC PANEL, THC AKD RHC: PER 1P )

THE TOTAL DAC SuBsYsyEM UNDERGOES AHS SYSIEM TESTING,
ARSENCE OF YHE FATLURE
QUALTFICATIONS TESTS

VHE RNC IS CERTIf 1ED SY SIMILARITY TO e ORBITER USED RHC
ENCEPY FOR FINGER OPERAIED SWITCHES, THE RASIC DIFFERENCES
IS THAT THE ORBITER RHC JS IRIPLE AEDUNDANT AND THE RHS RKC
IS SINGLE SIRING,
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NAHE ““QTY, 87| FAILURE RODE ~ |~ FATLURE EFFCeT
oaaulng Riéf, AWD oN
DESIGNATION CAUSE END [1EM
VERMIER/ E: ! CONT INUOUS 10V
COARSE CONT ENUOUS, SIGNAL. COARSE
SWITCH oly-1 COMSE  * WILL BE
PN COMUANDS SELECTED I
Ns2IN7-2 GPC. IF IN
CAUSE(S): VERNIER ARN
(1) SuUlTCH WILL RESPOWD IN
SHORT COARSE INSTEAD .
cirouly, OF VERNIER,
COULD GET
(2) POLE SUDDEN CHANGE
FAILS 10 10 COARSE WHEN
COARSE OASVING In
(10v), VEARIER.
WORST CASE
UNENPECTED
HOTION,
UNEXPECTED
COARSE RATES.
UNANNUNC EATED .
CREW ACTION
REQ.
AEDUNDANT PATHS
AERAINING
WA
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QA INSPECT 1OWS

TOGGLE SWITCHES ARE PROCURED 10 MS27717 AS REQUIRED ar
HONEYWELL DRAWING NO. 1007199, SWITCHES ARE QUAL EFIED AND
SCREENED 7O THE REQUIREMINI . OF MIL-S-83731 AND ORAMING NO,
10067199, OUALEFICATION JESIING OF SUITCHES WAS PERFORMED 10
THE REQUIREMEN]S OF HOWEYWELL 1ES1 PROCEDURE NO. Su-a1p-01,
THE SWUIFCH MECHANISKS AND SWITCHES SUCCESSFULLY LOWPLETED
10.000 CYCLES OF LOFE CYCLING. (& ADDITION 1O IHE 10,000 LIFE
CYCLES, THE SUETCH MECHAWISHS AND SWIYCHES WERE SUYBJECIED 10
THE QAVT ABD FLIGHT VIBRATION REGUIREMENIS OF CAE
SPECIFICATION PS 87827.51. PRIOR 1O ANY SUITCH CYCLING OR
VIBRATION, SUITCH MECHANESM SUB ASSEMBLIES VERE GIVEN A
FUMCTIONAL PERFORMANCE PEST OM THE SSHC VEST CONSOLE. DETAILED
1ESY RESULYS ARE COVERED IM MONEYWELL TEST REPORF NO.
lEI-:Tigag. WASA APPROVAL OF SWITCHES 1S UNDER NSPAR 4092 AND
NSPA .

WIRE 1S PROCLMED TO SPECTFICATION Wit w-22759 OAR MIL-W- 51341
AND INSPECTED ANO TESTED TO MASA JSCHB0BO SYANDARD WUMBER P54,

- RECEIVING FMSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
IDEMTIFIED 1N THE PROCUREMENT DOCUMENIS, THAT WO PHYS|CAL
DAMAGE HAS OCCURRED TD SUNTCHES DURING SHIPHENT THAT THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILYfY ENFOAMATTON
AND ACCEPYANCE TESY DATA IDENTIFIES ACCEPTABLE PARIS.

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AKD ASSEMALY AS
APPROPRIATE 10 THE MANUFACTURING STAGE COMPLEVED. THESE
INSPECTIONS IHCLUOE,

COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, E1C. OPERATORS AND INSPECTORS AAE IRAINED
AND CEI'I”ED TO NASA NHB 5300.4(3A) STANDARD, AS MODI#JED

BY JSC OBB00A. -

PRE-CLOSURE INSPECTION, UORKMANSHIP AND CLEANL JNESS
CCAE/GOVEANMENT REP. - MANDATORY INSPECTION POLNT)

A YEST READINESS REVIEM (TRR) WHICH INCLUDES VERIFICATION OF
TES) PERSONNEL, TEST DOCUNENTS, TEST EGUIPNENT CALIBRATION/
VALIDATION STATUS AND HARDUARE CONFIGURAIION 15 CONVENED Y
QUAL 1TY ASSURANCE N CONJUNCTION WiPH ENGIMEERING
RELIABILETY, COWFIGURATION CONIROL, SUPPLIER AS ABPLICABLE,
AND THE GOVENMEWE REPRESENTATIVE, BRIOR 1O VHE STARF OF Anf
FORMAL TESEING (ACCEPIANCE OR GUALIF|CATION).

ACCEPTANCE TESEING (ATP) INCLUOES, AMBIENI, VIBRATION
AND THERMAL NESLING (CAE/GOVERWMEW] REP. - MANDATORY
INSPECYION POINI) .

SMYEGRATION OF DIC PANEL , RHC, THC AND MCIU, INSPECLIONS ARE
PERFORMED AT EACH STAGE OF INTEGHAIION, WHICH INCLUDES
GAOUNDIMG CHECKS, IMIER CONWECT CAMI VERIFICATION, COMKECIOR
INSPECTION FOR WEWT OR POSHBACK CONIACTS EIC.

SUB-SYSTEM PERFOKHANCE IESTING (AT}, 1MCIUDES AN AMBIEN!
PERSORMANCE BEST. (MANDATORY [WSHE( 1 itW POIN]), )
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RET. REV, DRAwING KEF, AND on 171 RATIONALE FOR ACCEF IANCE
DESIGNATLON CAUSE END FIEM CRITICALITY
1280 | "0 VERNYER/ MODE: CONTINUOUS 10v i i
COARSE - CONTENUOUS SIGNAL. COARSE SAMS SYSIEMS INTEGAATION, THE INTEGRATION OF MECHANICAL ARH
SWITCH QTY -1 COARSE vitL BE SUBASSEMBLIES AND 1HE FLIGHT CABIN EQUIPNENT TO FORM [HE SRS,
PN COMMANDS . SELECTED IN INSPECTIONS ARE PERTOAHED Al EACH PHASE OF INTEGRAYION WHICH
HS27T1T-23 GPC. IF (N INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, MWIRING noulln‘a,
CAUSE(S): VERNIER ARM IWTERFACE CONMECTORS FOR BENT OR PUSH BACK COWTACTS E1C,
(1) Swilfch VILL RESPOND IN
SHOAT COARSE INSTEAD SANS SYSTEMS TESTING - SIRONGEACK AND FLAT FLOOR AMBIENT
cinculr, OF VEANLER. PERFORMANCE JESY. (SPAR/GOVERNHENT REP. - MANDATORY INSPECTION
CouLD GET POINT)
{2) POLE SUDDEN CHANGE
FAILS TD 10 COARSE WHEW
COARSE DRIVIRG IN
(10v), VEANIER.
WOAST CASE
UMEXPECTED
HOTION,
UNEKPECTED
COARSE RATES.
UNAWMUNC TATED
CREV ACTION
REQ.
AEDUNDANT PATHS
REMAINING
/A
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FHEK T 7T TRAMECOTY R | OFATLUNE MCDE "FAILURE "EFFECT ~ |~ ADUR 7 FUNC- Tt e T T e e
T REv. orauluc air, AND oN 171 RATIONALE FOR ACCEPIANCE
DESIGHATION CAUSE -~ END ITEM CRITICALIIY
1480 ] VERNJER MODE : CONT INUOQUS 1OV FAILURE HISTORY
COARSE -CONT INUOUS SIGWAL. commsE | .. ...lLLUTLUL
SWITCH arY-1 COARSE WiLL BE :
P/N COMMANDS . SELECIED I THERE HAVE BEEN ND FAILURES ASSOCIAVED WITH THIS FAILURE
NS2IT17-23 GPC. LF IN MODE OM THE SRMS PROGRAM.
CAUSE(S): VERWIER ARM i
(1) SullcH WILL RESPOND IN
SHORT COARSE INSTEAD
cIncuLT. OF VERNIER.
COULD GET
{2} POLE SUDDEN CHANGE
FAILS TO 10 COARSE WHEN 1
COARSE DRIVING [N -
(o), VERNIER.
WORST CASE
UNMENPECTED
HOTION,
UNENPECTED
COARSE RATES.
UNAMMUNCEATED ,
CAEN ACT oM
REQ.
REDUNDAKT PATHS
REMAINENG
NIA
|
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PROJECT: SANS

SYSTEM: OAC SUBSYSTEN
¥ SITS

o

----------- —————— ASS'Y MON : ASSHY P/ SLIIY ——  — suEev:
TRZ - TRILORE HoODE TRILORT TFTECT HOWR 7 TUAC,
L REV oRANiNG RiF. AND on 11 RATIONALE FOR ACCEPTANCE
DLSIGNATIOM CAUSE END HTEN CRITICALITY
1480 . VEANIER/ MODE: CONTINUOUS 1OV
COARSE CONT INUDHS SICWAL. COARSE OPERAFIONAL EFFLCTS
SHETCH QTY-1 | -COMASE wiLse ] e
r/n CONMANDS. SELECTED 1N
ns2IM1-0 GPC. IF IN THE AN MILL OPERATE WITH COARSE MATES A¥ ANY TIME WHILL IM
CAUSE(S): VEANIER ARN A COMPUTER SUPPORTED MODE. CREW INHERENTLY CONPEMSATES FOR
(1) SHITCH UILL AESPOND IN CHAMCE )N RATE, .
SHORT COARSE ENSTEAD
CIRCUIT. OF VIANICA. CREM ACTION
coup €t | eeoeooeeos
2) POLE SUDDEN CHANGE :
AiLs 1o 10 COMNSE KHEN AEDUCE HAND COMTROLLER COMNAMDS FOR MANUAL AUGHENTID MODES.
CoARSE ORIVING IR TUR 3ikiolL MODT, Tnl 3Wlivie HAY BE TOCGLED 10 ACHIEvD REDUCED
(10v). VIANIER. RATCS. FOR AUTO WODCS, APPLY BRAKES IF RATE EXCESSIVELY HIGH.
WORST CASE CREW TRALNING
UNEXPECTED
NOTION. THE CREM WILL BE TRAINED TO ALMAYS OBSERVE WHETHER THE ARM 1S
UNEXPECTED ALSPONDING PROPERLY TO COMMANDS. IF IT ISN'T [HE COMNAND
COARSE WATES. SHOULD BE REMOVED.
UNANNUNC FATED.
CREL ACTION
REQ. RISSION CONSTRAINT
REDUNDANT PATHS
AENAINING THE OPERATOR MUST BE ABLE TO DETICT YHAE THE ARM |S AESPOMDING
--------------- PROPERLY 10 COMMANDS VIA UINDOM AND/OR CCTV VIEMS DURING ALL
n/A OPERATIONS.
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SCAEEN FAILURES

N/A
ONRSD OFFLINE

SET VEANIER/COARSE SHITCH TO wWEAMIER
VERIFY COARSE COMMAND CONTINUITY.

ONRSO ONLIME INSTALLATION

SET VEANICR/COMSE SWITCH TO VERMILA i
VERIFY RATE MIN TALKOACK OW




